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im^&m.} 0009 

[Jlia^XH 2003.01.15 

[^Xil^Sl^Wl B41J 

SSI Ol^ge OlSeh gfS a OIM xHS& gJBS! 

§11 H 

[^^S^ g = Method of expelling fluid by using ion wind and Inkjet 

printhead adopting the method 

[SSI M^^Xt ^MmA\ 

1-1998-104271-3 

[cHsieji 

[ CH £1 ej 3 H 1 9-1 998-000334-6 
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[□£I2J1 

I^S] 0I5H9 
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[^S°l 9^S:>I1 LEE.You Seop 

680801-1709716 
449-903 

[^4:1 g:j|£ §eiAi :>ise ?^£i 38OSXI th^oi-Ehe iois307s 

[^^1 KR 

[^S2| ^^h:»i) 

[^S2I S^S:*!] OH.Yong Soo 

[^eie^eisl 590204-1042510 • 
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[^^SiS] 463-030 

[^^1 ^^Ai ^mam ^^om^ zoem 307s 

[^^1 KR 

S^S:?|] SHIN.Seung Ju 

[^eJM^eisl 641210-1006012 

[^Seimi 463-060 

[^^1 SS'IC ^'dM ^^=? 0\mm lOOeiXI &^^O^H^e looSS 403s 

[^^1 KR 

m m^^Ai m m=^muo. cHaiej 
01 §^ (ej) cHBiei 
oiuHS (ei) 

[I^l^gSS] 20 29.000 S! 

11 s 11.000 ^ 

0 2j OS! 
[^A^S^S1 23 m 845,000 ^ 

Wm 885.000 ^ 

[§¥Ai^] 1. fi^^AI- S>MIA1(£a)_1S 
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;^-l*>^ tflw.o] o.^^7|. cfT)]^ IL^Jl, 7flAl^ OJ^;^ 

^^^^1 sicrvia, s# ^£ ^ ^1^^ ja.^ nl^^Vji ^^^>7ll ^ SZ-^^. 

^^^S. ^ ^cf. ^^^al, i^^^ 7M^. JL^^ Jin^S. 

5. 7 
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^]^^ -^^1 S# ^o^'^ ^ <^1* ^ll-§-t!- *^cJa^ H^H^l = {Method of expelling 
fluid by using ion wind and inkjet printhead adopting the method} 

£ la ^ £ Ib^ ^Efls] 1^^^ oj^^ <a^l^^i, £ la^ 

#^1^1^ ^1^V^## ^^^V7i 

£ 5^ :£ 3a<^l ^^<^1# S^oli:^.. 

i£ 6^ ^ ^^<H] '^Ja S.# c^-^o^ i-^^ 7]-;5l oj^:^ H^H«n:^«Hl ^-g- 

110. 210, 310... -B-S. l-e^l^lH 112.212,312. .. oflq^jc 
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120, 220, 320... #sfl<^lH 



122,222.322. . .in* 



131,231,331. . .HB}-^:^ ^■ 



132,132' ,232,332. . .^^1 



133. 



224...^ 



225... ^A>^ 



324... <^1^^ ^S. 



326... ^7] -i-j 



<16> 



<17> 



<a«>^AS. <^ja^ H^B^:^^, ^^-§- ^^3.^ (droplet )-gr ^l^-g-^] 

^^l^ll 5l->^l-o.^ "^lifl^rl-^ ^^lojcf. o]elt!: 'yai^ 

^'>\] ^^^i, £#Al7l^ <^e-^7M7> ojcf ^Efloflfe 



<18> 



£ la ^ £ Ib^ #Efl^ ^^-^^ '^^3.^ ^^IS^i, s. la^ ^]^^^ US 

4,882,595J:ofl 7Ha1^ oj^^^ n^Egflco^ q-B^-ifl :a.oi ^7fl A>AliEolJi, s. Ib^ =L 
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S. la^ S. Ih^] Z.^]^ ^EflS^ <^^^ «j-Aio^ 2^^^]^-^ 7l^(10)«Hl 

^ nflul^c (22)^1-. 71^(10) ^<^1 ^^]^ ^^(i4)oll 9]^ ^^^^ *^^H^11^(24) ^ <=Q3. 

^(29')ol 2^^(16)^ ^wl^>j7 ox-c^, ^7] ■s]B\a2M ^Bfl^ ^^-7} ^^^o] 

^lEl(i2)<^l^i 'ioj it^Ssl'S *y3.^^a1(26) °JH.(29)7]- 7l-^£lcH b11-(28)'^1 

tHl-(28)^ ^%>§>71] 51 Jl, oloil rcl-e). <ya^tH(26) tflofl iifl^^^ 03 

a.(29)<^l ^^ol i^#(16)* -f-Sll '^JH ^m29')o] ^^S. n cj-^o)! , nflu] 

#^(22)S.^E-1 <y3^fl^(24)^ -i-^ ^oiH^^tH(26) ^^S. '^J3(29)7> ^^Sl^^-^ o^^^^^ 
(26)^ °J3(29)5. 7ll^^(refill)€i^. 

:3.Bic^i, >^7lt!: 1^-^^ <yH '^l^Vq^'^l ^fl-g-€ H^B«fl:^<i ^<H^i^, 

^^]o\] 2£t!: ""^3.^ 7llf^^(refill) ^^o] oj^^o) ^^^^ 

14711 51:e.s, ^£1- ^^^V^ c-ijoil^ ^^17> ^4. 

^^3^ =^H<^<H1^ ^7]^ -T- 7>^1 ^M^^ S]ci\]S. <=i&i7l-P^l 

'^JS S# ^l^l-q^ol AV-i-slJi o;to.D^, ZL ^ t!" 7>^l7> :£ 2011 S^lslo^ o;^c]-. 3£ 2<^1^ 1^1 
us 6,394, 575 711^1^ cQ^ ^M-^^o] 9X^^ , ^^}^^^ 

7l(atomizer)^ €el# <>]-%-^ ^o]^. 

£ 2« %i-2:*l-^, 7l-Hel;^l(32)^ S]^iBl(34) t|l<Hm ^^^^1 <=^sl7>^] 

fil <y37> ^H^Slo^ o;ti4. ^7l ^^j\i\(34)s] ^^^^]^ H^B^]:^(35)7]- p>^3^1o1 5i o.x^ , ol 
» ^^^^^] <^sl7M A^>^o^ <aa(40)7l- ^MMcf. H.^S«^l:^(35)» 

^Ja.(40)^_^^^ttl (mixing chamber, 42) vfloflA^ ^^SlJl, i^l^ #^(44) tfl 
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<=>11 ^K^^cf. =L^JL, ^-^7] (atomizer, 50)^ ^^(conduit. 52)^ -f-^ *a-^^7l7l- 
^^7l i^#(54)* -^^ -^^.(44)^ #^(46) ^^<^1 ^A>^cf. ni]^, ^w.(44)^ 

#^(46) '^^^ 7l«a-ol ;5l3:>5]ji, olo)l ^^.(44) vfl^ <^Ja7> ^^:\^] ^ 

^<H1^ 'a-^^7i» ^^^>7i ^t!: 'a-#7i7> ^^t}7\] ^4. ^^1. y}^ '^Ja^ 

^ ^^B^1:e.^ n *fl>a-£7> dpi (dot per inch) ^^^^] ^^JL 9X^. 
^ ^11 S.-^ °ll7>q#<:>l ^j9L^>7fl SI^^C]-. 

^ ^2fl 7l#^ ^^^1-71 ^SlS., 

1- ^l^^mcll Cf^ ^^O] Olcf. 
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<27> ^V7lSl 7l#^ ^^^^}7l ^Sfl ^ 

^l7> ^7^1 ;» ^al^>^ 0.^1 o. p^i^^vcf. 

<31> 0^7HlA-1, ^7l ^7]$] o]^^^ ^7] hz.^S^ #^ ^^cHl tifl^l^ 71]^ ^Si^ ^><^l<Hl 

<32> HSlJl. ^7l ^£ ^ S# ^1^^ ^7] ^ 711^ ^}o]o\] 917}^^ ^ 

<33> :£^V. >a-7l <^1^^^ ^71 }^^^ #^<^l-^i ^ ^^S-^Ei JISO^, >a-7l 

<34> :3.elJi, ^ >a-7lt!: IJ-'S* ^fl-g-tf- H^H«fl:^» 

<35> ^ ^x^6\] xtl-^ oj^^ 

<36> ^s. #£floiHo)i ^A^5]oi oj^^ ^^*>7] ^t!: 
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<39> >^V7l Ol^^oll o^tfl >^l-7l #^ ^^5] 7l<a-ol Xi^>^ O.^.^^) >a-7l tfl^^l 

<40> ^ ^^S] <a -M^Hl^l O^^^, ^>7l HBj-^JE. ^7] #^ 7}^7}olo1] ufl^] 

<41> ^1-7] ^Ajc^loflAi, ^7] O]^^^ ^7] h^^S] ^^oflA^ ^ 7}77}^ ^^S. ^ 

<43> ^1-71 ^Alc^joflA-l, ^1-71 ^7] i^^^ ^^V^ItI] ^ 5^ ^7] ol^^o] >^l-7l 

<44> ^ a nf€- ^Alc^l<^l = ^7l ^eflolHofl^ ^7] o]^^^ 7].o1:Bs:>^ 

'^l^^ -i-^7> >^1-7l ^Ei^>£S. ^A^£)J7, ^7] o]^^ ^o]] Aj-71 Ziel-^JE. 
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<45> Aj.7l ^7] O]^^ ^^o^ ^^S. cj-^.^ ^^^V^ItII ^ <H . ^^-^l o]^^o] 

<46> H^JL. >a-7l ii# #£l]olH<^]^ ^^7] o]^^ ^^ofl ^7ll- ^^^}7] ^7] 

<47> ^V7] ^Ajc^ll-ol] ^1-71 ^7.} ^^^o] ^o};<\^ i]]o]^ ^ 

<49> ^7] ^>7l ^5^-^:^ ^^<^1 ti] ^ ^^3^* 7>:5l ^o] W>^^^> 

<5i> ol^>, %i-S*>ia>«>i ^ ^^S] w>^2it!: ^Ml*>7fl ^^^rV. o] 

^ S.^o]ji^ S. 3b^ £ 3a«^1 S.^]^ A-A'^* H^H*fl=.Sl ^^Si<^]y:]-. 
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^(112)71- -H-S. ^sflolHdlO) ^^Hl ^f^€ #ellolB(120)<^l^ *^Ja7> 

^n^^l^ i.^#(122)ol ^^^^4. ^V7l -^S. l-ellolH(110)5q- l-^l<5lH(120)^ 

<55> u]]m.c(ii2)oil^ £^15)^1 ^-Br ;^-1^JI(reservoir)S.-^E^ oj3^7^ ^^^ti|-. 

^7] Di]qi.c(ii2) vflSl oja^ 2-4^^ (capillary force)«^l i^^(122)S <^1^^H 

#(122) isfl-fTll ^c}-. ^71 iL#(122)Sl ^>a-^ ^o] a>^:si^>u|-, 

ojul- Cfz]-^ ^ Cfoj:^ ^^V^ =L^JL, ^7] i^#(122)2^ 

<56> i^#(122)2l ^-^l^ll^ ^e}^^ ^^(131) ^ ^^(132)ol ;^ 

^ ol^Slol till^l:^t:f. >^7] HS^-^B. ^^(131)^ ^n^]^^, ^7] ^^(132)<^1^ 

^«a-ol ol7l-^i:f. olsq- n.^^^ ^^(131)4 ^^(132)^ ^ 

71-51^ ^"a-ofl ^7l^^ ^^^^O.S>«l i^#(122)Sl #^ ^:9lo] :g.7l=. oj^^Al^^ o]^ 

^(ion wind)^ ^5^^^l7l^ §1-711 ^cl-. oHl cflsflA^^ ^oflA^ cfAl ^tg§>7lS. tb^l-. 

<57> Aj.7] n.^^^ ^^(131)4 ^^(132)^ i^#(122)^ #^1- Irei^V^ ^^^S. ^ 

^^S]^ ^o] «l-^3l3>Cl-. c^Mtlil, £Al^ W>5>1- ^o] i-^(i22)Sl ^^i-o] ^^o] 

^-f*^!^. ^7] Z15l-^J= ^^(131)IJ1- :5i^(132)£ -^^^ ^ ^>a-* 7>^1 Til ^ti|-. H&j 

ic#(l22)^ ^^o] EV^^om cfzl-^oi ;^4-oii^, olo^l ziel-^^ ^^(131)4 
^^(132)^ ^^S. ^ 9X^. 

<58> nelJi, >S-7l iiel"g:= ^^(131)^ iL#( 122)^1 7>^/>oi6ii Ufl^lSlJL, >S-7l ^ 

^(132)^ ic#(122)sl #^S.^Bl ^cl- ^51 tifl^l^ ^ ojcf ^7] nel-o.^ ^^^(131) 
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s\- ±^ ^^(132)^ ^^7]^ tifl^lsf^ tifl^l^ ^S. ^cf. HBlJl. ^7] ±^ €^(132) 

^ ^V7l ZLH^-grJB ^-^(131)011 #^ ^^2^^ 7>^i=f. <^l^Hl^i ^oMl^>7fl 

<59> ^7]^ ^^^^ 7>^ ^ ^^ofl 4= oj3^ n^E^]^^^ i 4011 M}Si\. :^o] 

^^^^ o]^^^ h^^S.^B] o^^yy ^].^ oj^ tifl^].^^^ 7]-:5lt:f. 

£ 41- ^S*>^, ZLE^^B. ^^(61)3)- ^Jl ^^1^ €^(62)oll 2] 

^ 51^ ^<a-# odA^n ZLE^^^ ^^(61)4 ^^(62) A>o]ofl :5i7l^ 

^^^^Cf. ^1 ^7]^M ^7] ^^1:(61, 62) AHo) ^7)7]. ol^5}-5]D^, oj^s).^ ^ 

o] ol^^(w)^ ^7l^^ >^1l7l(E)5!l- ol^o^ ^*>^(q)^ §^ 1-^ ^(F=qE)<^l 
^^^cf. nslJi, 115^-^^ ^^(61)^ ^cf ^1^2^^ 7>^ 3^:^: ^^<5l:n., ^^(62) 

7}^]^ rii^i ^^(62)31 ffis.^ ^^«^lAi :e.tq- 7J-^ ^7l^J-ol ^^^^ ^ 

<60> ol^l-oflA-l^ xq-A] 3aSq- £ 3b* ^2:S>X3^ ^ ^x^o^ ^Ajc^lofl irj-s. oj3^ 

<61> ^^(132)oll ^7l» oj^^A]^ ^ ^^o] -57^ 

^7>s:>7il S|^, ^^*(131, 132) A>ololl^ ^7]^o] ^A^s)ol n ^^2] ^7)7]. o]^ 

o]^^^ ^7]^ ^7l^j- ifloil^i ^(F=qE)* ^c.]. ^e}-^^ ^^(131)^-0.5. o]:^ 

§>7fl SlJl, Olofl icj-e^. Oj^^o] ^^^A^^C^, A^A^^ 0l^^(W)0| ;5l7]^ xfloflA^ 0]^0] 

1-^ ^(F=qE)ol ^e1-^l7Jl ^cf. ojsq- ^o], i^#(l22)5] ^^ofl >^7lt!- 
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W>5>). ^o] ol^^(W)ol i^#(122)Sl ^^o) y]o^o] o]6]] ol-ej- 

^ ^s^oil i^#(122) 1^-^^ <^ja.(101)7> '3«2^(i02)S] ^Bfl^ ^-5^^(102) 

^ 2^^(122) ifl<Hl^ 2L^i]^^<^l ^tfl oj3.(101)7> ^K^^MI 

^Mtb <y3 ^1^>M#«H1 ^^(102)^1 ^]^4 

¥ 71]^ ^^(131. 132) A>olol] ol7>5l^ ^<a-^ 3715^- ^<a-S] <y7> A]:?]-^ ^Sj-A]^ O. 

S.^ Si^m. ^ 91^. ^, ^ 7fl^ ^^(131. 132) A>oloil <>\7\S\^ ^<a-^ feo]7l1 ol^ 
^(W)^ #5.7> ^Hl-^lTfl £lJI, olofl a|.e^ i^#(122) vfl:^S!f ^^^(122) 7]9^7^\7\ ¥\ 

£#51^ ^^(102)^ ^S.7\ l:&|-^l7fl ^cf. ic}-e)-Ai, ^^(132)^ ^ 
^s)^ Ai^ofl 14^ i^#(l22)o]lAi^ -§-^ ^^7\ tel-^lTll ^t:f. nelji, ^-^-^ 

oi7> Ai^v^ ^Tfl *>^, ^^(102)31 ^i^^o] ^c;\7]7\] ^t\, jEtb, <y7>3£i^ ^<g-si 

^7l* ^-^^(102)^ ^ ^cf. i^e^-Ai. -a^>^ 

^S. ^s>^ ^1^^^ ^^(102)^ ^ ^Tfl ^cf. 5E^V. ofl^(i02)ol 

3|- ^Alofl i^#(l22) ^<H1^ S./il^^ofl oj3(101)7> ^n^^ ^ i^^(122) ^fl<Hl 

*y3.(101)7> ^^5]^ ^>S^>^1 'ya.(lOl)^ 

^l^H 71^ €-9-Sr>Xl ^711 5]ol HCf «fl2j(102)^ £#0] 7>^s]-7ll ^Cf. 

t}-^, i^§(122)Sl «a^<HlA^ aVcfl^o.^ o]:^^].^ ol^^(W)£ i^#(122) vflo:| oj 

^(lOl)-l- S.#Al7l^ ^-^^^ A]'E-% ^ Si-^M-. i^#(122)^ ^^ofl^i ^^Sj'H 

<^1^^(W)* ^^^^>^ ^o] <^]^, c.l^^(W)^ «J-*J=o] oj^ oBa^(io2)S] S. 

# "cJ-^^ ^-§-*>7fl S)cH ^^(102)31 £#o11 131-^31 ^>7] nfl^olcf. o]^ ^ 

n, ^7lt!: w>5«]- ^o] 7flfil ^^(131. 132) i:L#(122)^ l-s]^^ ^^.^S. «fl^l^ 
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cf. ZLE]jL, n.s}^B. ^^(131)^ i^*(122)s] 7>^7l-olo]] Bfl^ls^Vji, ^^(132)^ 
^(122)S] iL^- wH^lW. ^^IrCm, 132)^ wfl^lofl 

Sl«fl, ol^^(w)ol i^^(l22)S^ ^ 7>^7>^ ^o.^ ^=-1^, iL#(122)S] 

<64> :£ 5^ 3£ 3aoi] iA]^ ^^'^l* 

<65> x£ 5^ €^(132')<Hm =i.B\-^B. ^^(131)-a: ^1=^ 

(133)71- p>^^ ^ o;tt:f. ZL^Jl, ^7] 1-#^(133)^ ^^(132' )s] ^ol«j-*j:^ i^a)- = 
^^^S. c1-^7fl7> D>^51^ ^o] a>^3iBr>cl.. olfil- ^o] 1-#^(133)1- 7>^ ^^(132') 
^^>^, 4* %i-S5>i^ ^^t!: ^^1. ^ 7llS] ^^(131, 132') ^}o]o\] ^ 

7l^J-ol ^^^^ ^ $1-^1^, ojoil u^E]- o]^^^ ^S^^Al^l^ ^(F)i ^^]7\] 

<66> £ 6^ ^ ^^<^] ni-^ yj-'^o] x^^o:\ ^^^^ 7>^ ^-§- 

<67> £ 6^ ^S§>^, -^S 1-211 <^1H(110)<^1^ Pim#^(112)7> ^^^s\o\ SX^, ^e^lol 
H(120)«^l^ nl)Ml-:^(112)<^l <?1^5l^ i^*(122)ol n'^S\o] ojcl-. tV^, 

•^1^ ic#(122)ol 3<SS till<S€ ^-2.3. £Al5)ol ^;^ln>, afl^^ ^£ Sl-^H . 

«ll>a-£l- cl^ ^'^171 4<^ ol>^o.^ till<g^ 9X^. cf^Sl i^^(122) zl-zl-o^ ^o^oil 

^ nel-^JE. ^^(131)21- ^^(132)ol v].9]- :^o] Hfl^l^cl-. 

<68> olsil- ^o. ^2^011 o;iolA^, zl- ^^(132)<^1 ^AHl ^<a-^ '?l7l-^o.s>H zl- 

(122)S.^E-1 -^AHl oj3^ 6«^(io2)# S.#Al^ ^ Xi-^Dl, 21" ±^ ^^(132)<^1 «?l7l-£l^ ^ 
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<a-oll A]^^>1. ^o^S.^ n i^#(122)S.^El ^^V^ <5«^(i02)ol ^ ^ 

(122)Sl #^ <^1^^(W)^ o.^>«) n ic#(122)<Hl>H^ <^JaL.^^(102)ol s. 

H^JL, ^^7]^ ^^*(131, 132)^ tiVi^l ^12: ^<H1 t^l^tt a7l^ 

7]-^^>i:f. ^^(132)ofl ^7>£]^ ^<a-^ - . ol^^(w)^ 

^5^^^1^l7l ^«fl dJiS-Sl^ ^no] V]ML^ ^o] oj^;^ s^Eaiilc^ 

£ 7^ ^ tiV^^t!: ^12 ^Aloflo]] a}-^ oj^^ H^H^l-^^ 

#(222)^ #^ a<:>l^ ^(224)^1 ^^^^ ;^ls>1:5>ji^ ^^1«^1<^1 

4€- H^H^l^^ ^^5^- -^"^^l-t:]-. "y=^>^^ ^V*^!^^ 7l§o.^ ^^s^>7lS 

£ 7^ ^ss>i^, -R-s #eflolH(2lO)«^l^ «yH(l0l)7l- Tii]q^:B(2l2)7> ^^Js) 

cH ^JL. #5fl<^lH(220)<Hl^ -^7] <^J3(101)7> ^K^^l^ i^S(222)ol ^ 

^^5]^ 9X^. ^1-71 #eflolH(220)^ S^<^1^ i^#(222)5] ^^flofl ^ 

o]^ ^(224)ol ^^^slJi, '^■71 1^(224) ifl-^<Hl zief^^. ^^(231) ^ rii^ ^^(232)ol wfl^l 
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<73> 1^(224)^ ^ ^-^1-^ 7]-^ =1^^^ ^^(231):Bf €^(232)-g: ^ 

^ i^^(222)* #ei^>^ ^ ^^^S. ^^^S]^ ^o] w>^^i^>i:f. H^Jl, ^(224) ^flofl 

^5^^^ <^l^^(W)ol i^^(222)sl #^ 92:^^ ^*>o^ ^A>xi7ll Ji* ^ ^7] ^ 

(224)51 i^^(222)^ ^^(225)^ ^^^^^ ^o] w>^a]^>T:f. o]^, ^1^^(W)«^1 

#(222)^ #^ Si:^<^l^i ^*^>7ll ^1-^^ ^ ^}7] ^tV ^ojcV. 

<74> ne^i, >a-7l nel-^s. ^-^(231)^ ^(224)^ «>^^<H1 Hfl^l€ n= ^-^M-. 

wV^ #(224)^ ^A>^ ^(225)<H1 ufl^ls]^ ^o] ^7]^ b>s1- ol^^(W)ol ^ 

#^ a.cl- -g-ol^>7fl ^^^^ ^ 9X^E.S. Viy^2\^r^, o] ^7] ^^(232)^ ^7] 

^(224)2] 51^^ v}^^^] tiUl€i=f. 

<75> ]£t!r. ^7l i::#(222)^ ^^^o] ^|-o>;^l ^ tflolsJ] ^ ^ 

o] w>^3i^>cf. o]^, ^ ov^^ ^ys^ ^o] i^#(222) 1^-?-^ <ya(101) a^<^l ^^^5]^ i^lM 
:ii7l>i(meniscus)7> M.^ ^s] ^>^^>ol '^V^jm ^ 9X^^■ o]^^^ ^^^^ ^ 

#(222)^ ZL l-Eflofl ^7] ^(224)^1 -^^^i^f. 

<76> >^7l ^^-i-(231. 232)^ wfl^lsq- ^^l<^Hl>Hs1- ^^*>ti)-. 

Jl, ^ ^^I'^l'^l^i^ ^^(232)£ £ 5<>11 S^l^ wVsf ^^v^ 7>^ ^ ^tzf. Stb. 

<77> £ 8^ ^ ^^^1 wV^^jtb ;^13 ^^3.^ H^S^l^^ ^^Solcf. 

<78> i 8<H1 £^1^ vys]. ^o], ^ ^t^o^ ;j)l3 ^Al<^l<Hl icj-^ o^^;^ ^ 

^ll ^ A] Clio]] n:).3. ojH^ SflH^^l^^ -B-^HV^S., <y=x>:?l:^ ^M^^ 7]^o_s, 

^^^7]S. 
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S. 84: #2:^>^. -^S. l-s1]olS(310)<Hl^ <^JS(101)7]- x-]^^ aflM#:^(312)7> ^^^S\ 
o] SX^, €efl<^lJE(320)«^l^ S-^^^oil S]^ ^7] <^Ja.(101)7V ^fl^^^m ii*(322)ol ^ 

^^^^ 9X^. #e1]olH(320)<Hlfe <^1^^(W)^ 7>o]:^^l.^ o]^^ ^S.(324) 

7> ^^7] v^#(322)^ l-ei^VS^ ^^7] o]^^ -1-3.(324) ifl^il ns}^^ ^^(331):b1- 

^^(332)ol tifl^l^cf. 

^71 ol^^ .^^(324)^ ^ 7]-^ ^^^^ ^^(331)311- ^^(332)^ ^-g- 

^ ^ 9X^^ i^§(322)^ l-sl^>^ ^ ^^-^S- ^o] w>^3)*].c].. zLejji, >a-7l <=>] 

-Sr^ ^S.(324) vfloflA-l A^A^^ ol^^(W)ol i^^(322)^ SJ:^* ^^r><^ ^1" ^ 

>S-7] o]^^ *S.(324)S1 ci-^^ ^A>^]711 ^^^^^ ^<^1 «>^^^>cf. 

om^(W)ol ic:^(322)^ #^ 9J:^<H]>«-i ^«-*V7ii ^ $x^^ ^7] ^o]t!^, 

n^Ji, ^7] ziel-^^ ^^(331)^ ^7] o]^^ ^^(324)^ ^a>^ -¥-^<H1 tifl^ls]ji. 
±±1 ^^(332)^ H^^^ ^^(331)^S.^B] ^1^51<H -f-S(324)2] ^cf 

^^^^ ^ w>^^s:>cf. 

^7] l-5flolH(320)<Hl^ >a-7l o]^^ -f-S(324)<Hl ^7l# ^^s>7l ^tb ^ 

7] -^S.(326)7f o]^^ -i-^(324)fif <a*5]£^ ^^^€i=f. -^7] ^7] -^^(326)^ 

£Al^ a>«4 ^ol ^2] »g-*j:0.^ ^^^slol n ^^-^<^]>^i ol^^ ^S.(324)sq- ^^^t:!-. t!:^. 

^7l .^.^(326)^ «j.^o.s ^£ ojj7, ;gA>^i7il ^s. 9X 

^. ^, -S-S(324)«^l ^711- ^^5fl # ^ xflojl^i, ^71 -^^(326)5] 
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<83> JEEtV. yi}9\. ol-^s. ^7] ii#(322)5^ r^^^ ^^^o] 

<84> *v^^ >a-7l ^^#(331, 332)^1 ufl^lsq- ^^*V ^11 ^^l«^l<^lAifii- -^^^>cl-. ne] 

j7, ^ ^AlofloflA^o^ ^^(332)iE IE 5<^1 wVsq- ^^^"^ 7>^ ^ ^icf. SEtb. 

^1 ^Jl. cfoj:*v ^ ^-f-^ El-^Alc^l7> 7>^*V4. <Nmcfl. ^ ^Vtgofl ni}-^ «^ 

^ -H-^fl S# A]^Efloii:£ ^ o;ix:^_ ^ ^^^tl: ^s. ^^fe 

^^<^1 ^£21 Al^ol 7]2\ ^A^l-;^] ^711 £)cH a-Cf ^^^S. ^^l-l- 

^^>»>l7l^ ^^-l-*^! tifl^l^ 7>;^]I3^. o] ^^1-^ Dl^*). 3_7]S. ^ ^ 
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tiling a^<HAi oj3^ ^ 9X^. 
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11 

ol^^ofl ^7] ^^2] 7l<a-ol >Ci^>^ 0.^>i*) ^V7l ^^S] 

^l7> ^^1;* ^ti]^!-^ ^^o_s. t}^ 

2] 

^7l^Voll o^^ oj^o^;^!^ ^^^S. ^^1 

[^^^J- 31 

^^71 -B-^l^l ^£ ^ S# ^7] ^ 711^ A>olo]l 0^7}^^ ^-y-S^ 37] 

^ ^o^7l ^oj-o^ 017]. ^l^v^ ^^Al^O.^^ ^-i- ^^^S -6-^1 

41 

^1-^ -n-^fl s.# 
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#^ oj-atoilAi >^V^*]-^ t}^ 

[^^^J- 7] 
^lo.^ 

8] 
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10] 

^1^^^ ^>7l }^^^ ^ 7>^7>-g: ^O.^ S.^^, ^1-71 

[^^^J- 11] 

[^^^J- 12] 
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i^^^^ 13] 

[^i^^J- 14] 

[^T^^ 15] 
16] 

^7] o]^^ ;gA>^ «-^ofl ^y] UHl-^^ ^^o] Wfl^lS)^ ^^l^S. 
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17] 

^7] ic# #^^lolH«Hl^ ^7] o]^^ ^^ofl :^7l^ ^^^}7] ^7] ^S.7} 

181 

^7] ii^Sl ^w.^ ^^^o] ^o}7.]^ Eflo]5i] ^ ^^^S. 

[^^^ 191 

-^1-71 ns}^^ ^^s). >g-7l i^#o] #ei4^ ^^^o.^ ^^^5]^ ^ 

[^^^J- 201 

^] 8*J-, 11^ ^ u^J- ^ o^i^ %<^1 

211 
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I^^^J- 22] 

I^^^cJ- 231 
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